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(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a resin compsn. for producing a toner for heat roll 
fixation having a wide fixing temp, range and excellent in anti-offsetting property and blocking 
resistance and to obtain a toner using the resin compsn. 

SOLUTION: This compsn. contains a resin (A) made of a vinyl copolymer contg. at least a low 
mol.wt. polymer component having the max. value of its mol.wt. distribution in the range of 3* 
103-5x104 and a high mol.wt. polymer component having the max. value of its mol. wt. 
distribution in the range of 3x105-5x101 and a resin (B) made of a copolymer of a vinyl 
monomer having a glycidyl group or a p-methylglycidyl group with other vinyl monomer as 
principal resin components. The acid value of the high mol.wt. polymer component is > 
10mgKOH/g and is higher than that of the low mol.wt. polymer component. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The maximal value in molecular weight distribution is 3x103 to 5x104. The low-molecular- 
weight polymer component in the range, The maximal value in molecular weight distribution is 3x105 
to 5x106. It is the vinyl system copolymer which contains the amount polymer component of giant 
molecules in the range at least. The acid number of the above-mentioned amount polymer component of 
macromolecules is 10 KOHmg/g. Resin with the larger acid number of the amount polymer component 
of macromolecules which it is above than the acid number of a low-molecular-weight polymer 
component (A), The resin constituent for toners characterized by containing the resin (B) which consists 
of a copolymer of the vinyl system monomer and the other vinyl system monomers which have a 
glycidyl group or beta-methyl glycidyl group as a main resinous principle. 

[Claim 2] The toner characterized by containing the resin constituent for toners according to claim 1 as a 
principal component. 

[Translation done ] 
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3. In the drawings, any words are not translated. 

^av,'.....',..'.-*,'.-.*.-.-^.-a'.>.-.^^^ 
DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the toner using the resin constituent for toners and it 
which are used for the so-called dry-developing method of the methods which develop an electrostatic- 
charge image in a detail about the resin for toners and the toner which are used for electrophotography 
etc. 
[0002] 

[Description of the Prior Art] In electrophotography etc., the dry-developing method is used abundantly 
as a method which develops an electrostatic-charge image. By this dry-developing method, the 
impalpable powder developer of the factional electrification nature called the toner which made resin 
distribute coloring agents, such as carbon black, is used. 

[0003] Usually, it adheres to the electrostatic latent image on a photo conductor with electric attraction, 
a toner image is formed, subsequently to a form top this toner image is imprinted, and it is fixed to the 
toner charged by friction with the heating roller which has ******** to a toner. 
[0004] Many engine performance, such as offset-proof nature (a toner should not adhere to a heating 
roller), fixable (a toner should adhere to a form firmly), and blocking resistance (a toner particle should 
not condense), is required of such a toner. Especially, it has a large fixing temperature requirement and 
the toner excellent in offset-proof nature is required. 

[0005] As a thing according to this demand, mixing the resin which contains a glycidyl group or beta- 
methyl glycidyl group to the resin which made the polyvalent metal compound react to the styrene 
acrylic copolymer containing a carboxyl group, making crosslinking reaction cause at the time of 
heating, and acquiring good blocking resistance, offset-proof nature, and a fixing property is proposed 
by JP,3-1 18552,A. According to this, the low-molecular-weight section and glycidyl group content resin 
carry out crosslinking reaction at the time of heating, the large fixing temperature requirement could be 
obtained, but there was a case where the case where sufficient offset-proof nature is not obtained, and 
fixable were worsened. 

[0006] Moreover, although making the amount of amount soma of giant molecules contain a carboxylic- 
acid component was proposed by JP,7-191496,A, and the electrification property became good, it was 
difficult to obtain a larger fixing temperature requirement and still better offset-proof nature. 
[0007] 

[Problem(s) to be Solved by the Invention] The purpose of this invention cancels the various faults of 
the advanced technology mentioned above, and its fixing temperature requirement is wide, and it is to 
offer the resin constituent for toners for obtaining the toner for heating roller fixing excellent in offset- 
proof nature and blocking resistance, and the toner using this. 
[0008] 

[Means for Solving the Problem] This invention is made in order to attain the technical problem 
mentioned above. Invention according to claim 1 The maximal value in molecular weight distribution is 
3x103 to 5x104. The low-molecular- weight polymer component in the range, The maximal value in 
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molecular weight distribution is 3x105 to 5x106. With the vinyl system copolymer included at least, the 
amount polymer component of giant molecules in the range The acid number of the above-mentioned 
amount polymer component of macromolecules is 10 KOHmg/g. It is above. And the resin (B) with 
which the acid number of the amount polymer component of macromolecules consists of a copolymer of 
the vinyl system monomer and the other vinyl system monomers which have larger resin (A) than the 
acid number of a low-molecular-weight polymer component, a glycidyl group, or beta-methyl glycidyl 
group is used as main resinous principles. It is the resin constituent for toners characterized by 
containing. 

[0009] Moreover, invention according to claim 2 is a toner characterized by containing the resin 
constituent for toners of invention of the claim 1 above-mentioned publication as a principal component. 

[0010] Hereafter, this invention is explained to a detail. As a vinyl system copolymer used for resin (A) 
in this invention, it is desirable to, make a styrene monomer, acrylic ester, a methacrylic ester monomer, 
etc. into a configuration unit for example. 

[001 1] As the above-mentioned styrene monomer, for example Styrene, o-methyl styrene, m-methyl 
styrene, p-methyl styrene, alpha methyl styrene, p-ethyl styrene, 2, 4-dimethyl styrene, p-n-butyl 
styrene, p-ter-butyl styrene, p-n-hexyl styrene, p-n-octyl styrene, p-n-nonyl styrene, p-n-DESHIRU 
styrene, p-n-dodecyl styrene, p-methoxy styrene, p-phenyl styrene, p-chloro styrene, 3, and 4-dichloro 
styrene etc. is mentioned, and styrene is the most desirable especially. 

[0012] As the above-mentioned acrylic ester and a methacrylic ester monomer For example, a methyl 
acrylate, an ethyl acrylate, acrylic-acid propyl, Acrylic-acid n-butyl, isobutyl acrylate, acrylic-acid n- 
octyl, Acrylic-acid dodecyl, 2-ethylhexyl acrylate, acrylic-acid stearyl, A methyl methacrylate, ethyl 
methacrylate, methacrylic-acid propyl, N-butyl methacrylate, methacrylic-acid isobutyl, n-octyl 
methacrylate, Others [ ester / of acrylic acids, such as methacrylic-acid dodecyl and stearyl 
methacrylate, or a methacrylic acid / alkyl ], Acrylic-acid 2-KURORU ethyl, acrylic-acid phenyl, alpha- 
Krol methyl acrylate, Methacrylic-acid phenyl, dimethylaminoethyl methacrylate, diethylaminoethyl 
methacrylate, Methacrylic-acid 2-hydroxyethyl, glycidyl methacrylate, bis-glycidyl methacrylate, 
Polyethylene glycol dimethacrylate, methacryloxyethyl phosphate, etc. are mentioned and a methyl 
methacrylate, acrylic-acid n-butyl, n-butyl methacrylate, and 2-ethylhexyl acrylate are used preferably 
especially. 

[0013] As other vinyl system monomers used in this invention, partial saturation dicarboxylic acid, such 
as the alpha- and beta-alkyl derivative, a fumaric acid, a maleic acid, a citraconic acid, and an itaconic 
acid, the monoester derivative of those and a diester derivative, succinic-acid mono-acryloyloxyethyl 
ester, succinic-acid mono-methacryloiloxy-ethyl ester, acrylonitrile, a methacrylonitrile, acrylamide, etc. 
are mentioned to acrylic-acid lists, such as an acrylic acid, a methacrylic acid, alpha-ethyl acrylic acid, 
and a crotonic acid, for example. 

[0014] For the vinyl system copolymer used in this invention, it sets to the molecular weight distribution 
measured with gel permeation chromatography (GPC), and the maximal value of the molecular weight 
distribution of said low-molecular- weight polymer component is 3x103 to 5x104. It is in the range and 
the maximal value of the molecular weight distribution of said amount polymer component of 
macromolecules is 3x105 to 5x106. It is required to be in the range. 

[0015] When the maximal value of the molecular weight distribution of a low-molecular- weight 
polymer component is smaller than the above-mentioned range, there is a possibility that the blocking 
resistance of a toner may get worse, and when larger than the above-mentioned range, fixable may fall. 
[0016] Moreover, when the maximal value of the molecular weight distribution of the amount polymer 
component of macromolecules is smaller than the above-mentioned range, there is a possibility that 
offset-proof nature may get worse, and when larger than the above-mentioned range, fixable may fall. 
[0017] In the above-mentioned vinyl system copolymer containing the above-mentioned low-molecular- 
weight polymer component and the amount polymer component of giant molecules, among a vinyl 
system copolymer, when fewer than 10 % of the weight, offset-proof nature may fall [ the content of the 
amount polymer component of giant molecules ]. Therefore, the content of the amount polymer 
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component of macromolecules in a vinyl system copolymer is made into 10 % of the weight or more, 
and is more preferably made into 20 % of the weight or more. 

[0018] Furthermore, since it may be unable to acquire fixable [ sufficient ] when the content of the 
amount polymer component of macromolecules in the above-mentioned vinyl system copolymer is 
higher than 50 % of the weight, the content of the amount polymer component of macromolecules is 
preferably made into 50 or less % of the weight. 

[0019] Moreover, in order to raise the blocking resistance of a toner, as for the above-mentioned vinyl 
system copolymer, it is desirable that the glass transition point is a thing 50 degrees C or more. 
[0020] The acid number of the amount polymer component of macromolecules in the resin for toners of 
this invention is 10 KOHmg/g. It is required to be above. The acid number of the amount polymer 
component of macromolecules is 10 KOHmg/g. If it is the following, fixable and blocking resistance 
with it may not be acquired, or sufficient offset-proof nature may not be obtained that crosslinking 
reaction with the glycidyl group in resin (B) or beta-methyl glycidyl group cannot occur easily. [ the 
weak cohesive force of the acid component contained in the polymer and ] [ sufficient ] 
[0021] Moreover, for a certain reason, it is 150 KOHmg/g, also when the cohesive force by the acid 
component is too strong, viscosity becomes high or solvent solubility gets worse to the degree of pole, 
although especially a maximum numeric value is not limited in the acid number. The following is used 
preferably. 

[0022] Moreover, in the vinyl system copolymer used in the resin constituent for toners of this 
invention, it is necessary to make the acid number of the amount polymer component of macromolecules 
larger than the acid number of a low-molecular-weight polymer component. The acid number of the 
amount polymer component of macromolecules is 10 KOHmg/g as the acid number of a low-molecular- 
weight polymer component is more than the acid number of the amount polymer component of 
macromolecules. When it is above and the acid number of a low-molecular-weight polymer component 
becomes larger than it The acid number as a vinyl system copolymer becomes very high, the cohesive 
force according [ component / a low-molecular-weight polymer component and / of macromolecules / 
amount polymer ] to an acid component in that blocking resistance falls **** may become strong, and 
fixable may fall. 

[0023] Furthermore, by making high the acid number of the above-mentioned amount polymer 
component of giant molecules, crosslinking reaction with the glycidyl group in resin (B) or beta-methyl 
glycidyl group occurs preferentially, and the more excellent offset-proof nature is done so. 
[0024] Moreover, especially as the above-mentioned acid component, although not limited, a kind of 
radicals, such as a carboxylic acid, a sulfonic acid, a sulfinic acid, phosphonic acid, and a boric acid, or 
two sorts or more are used, among these a carboxylic acid is preferably used from the cohesive force of 
an acid, and the ease of copolymerization, for example. 

[0025] As a synthesis method of the above-mentioned vinyl system copolymer, a suspension 
polymerization, an emulsion polymerization, solution polymerization, bulk polymerization, etc. can be 
used, for example. Although a thermofusion blend may be carried out, a low-molecular-weight polymer 
component and the amount polymer component of giant molecules are the approaches of carrying out 
the polymerization of the low-molecular-weight polymer component under existence of the amount 
polymer component of giant molecules preferably [ that desolventization is carried out after a solvent 
distributes ], and more preferably, in order to distribute homogeneity more. 

[0026] Moreover, in this invention, the acid radical in resin (A) and the polyvalent metal compound 
which reacts may be added if needed. As a metal of this polyvalent metal compound, Cu, Ag, Be, Mg, 
calcium, Sr, Ba, Zn, Cd, aluminum, Ti, germanium, Sn, V, Cr, Mo, Mn, Fe, Co, nickel, etc. are 
mentioned, and alkaline earth metal and a zinc group metal are desirable, and are Mg and Zn more 
preferably especially, for example. 

[0027] As the above-mentioned polyvalent metal compound, low-grade alkyl metallic compounds, such 
as fluoride, a chloride, a chlorate, a bromide, an iodide, an oxide, a hydroxide, a sulfide, a sulfite, a 
sulfate, a selenide, a telluride, a nitride, a nitrate, phosphide, phosphinate, phosphate, a carbonate, 
orthosilicate, acetate, an oxalate, a methylation object, and an ethylation object, etc. are mentioned, and 
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they are acetate and an oxide preferably, for example. 

[0028] As an approach of making a polyvalent metal compound reacting to the above-mentioned vinyl 
system copolymer, after carrying out the solution polymerization of the vinyl system copolymer, the 
polyvalent metal compound distributed in the organic solvent if needed is thrown in in a system, the 
approach of reacting at suitable temperature is mentioned, and before starting the polymerization 
reaction of a vinyl system copolymer, a polyvalent metal compound may be distributed in a system with 
an organic solvent by the case, for example. 

[0029] Furthermore, a polyvalent metal compound may be mixed to the vinyl system copolymer 
obtained by distilling off the back solvent to which the solution polymerization of the vinyl system 
copolymer was carried out, and melting kneading may be carried out at suitable temperature using a roll 
mill, a kneader, and an extruder. 

[0030] As for the above-mentioned polyvalent metal compound, it is desirable that 0. 1-1 mol is used to 
one mol of vinyl system monomers which have an acid radical, and, generally the reaction temperature 
has desirable 100-200 degrees C. 

[0031] In this invention, metaglycidyl acrylate, acrylic-acid beta-methyl glycidyl, glycidyl methacrylate, 
methacrylic-acid beta-methyl glycidyl, allyl glycidyl ether, etc. are mentioned, for example as a vinyl 
system monomer which has the glycidyl group or beta-methyl glycidyl group used for resin (B). 
[0032] Moreover, as a vinyl system monomer of others which carry out copolymerization to the vinyl 
system monomer which has the above-mentioned glycidyl group or beta-methyl glycidyl group, vinyl 
acetate besides being the styrene monomer and acrylic ester which are used for said resin (A), 
methacrylic ester, etc., propionic-acid vinyl, a vinyl chloride, ethylene, a propylene, etc. are mentioned, 
for example. Also in this etc., it is desirable that both a styrene monomer, acrylic ester, or methacrylic 
ester is used. 

[0033] In the above-mentioned resin (B), a suspension polymerization, an emulsion polymerization, 
solution polymerization, a bulk polymerization, etc. are mentioned, for example as the synthetic 
approach of the copolymer of the vinyl system monomer and the other vinyl system monomers which 
have a glycidyl group or beta-methyl glycidyl group. In this case, it is desirable to copolymerize so that 
the content of the vinyl system monomer component which has a glycidyl group or beta-methyl glycidyl 
group may become at least 5 % of the weight or more. If the content of the vinyl system monomer 
component which has a glycidyl group or beta-methyl glycidyl group becomes less than 5 % of the 
weight, the improvement effect of the offset-proof nature of the toner inadequate [ with resin (A) ] and 
obtained may not be discovered. 

[0034] Moreover, in resin (B), in order to raise the blocking resistance of the toner obtained, it is 
desirable that the glass transition point is 40 degrees C or more. 

[0035] Furthermore, the weight average molecular weight of the above-mentioned resin (A) has the 
desirable range of 50,000-500,000, and the weight average molecular weight of resin (B) has the 
desirable range of 10,000-500,000. 

[0036] The resin constituent for toners of this invention is obtained by mixing or kneading the above- 
mentioned resin (A) and resin (B). The range of 1 - 50 weight section has [ the compounding ratio of 
resin (A) and resin (B) ] desirable resin (B) to the (Resin A) 100 weight section. If there is less resin (B) 
than 1 weight section, the improvement effect of the offset-proof nature of the toner inadequate [ with 
resin (A) ] and obtained may not be discovered. On the other hand, when resin (B) increases in number 
more than 50 weight sections, fixable [ of the toner obtained ] may fall or fixable [ of resin (A) ] and 
offset-proof nature may fall. 

[0037] As an approach of mixing or kneading resin (A) and resin (B) Resin (A) and resin (B) are 
pulverized. This For example, a ribbon blender, The approach and resin (A) which are mixed with a 
Henschel mixer etc., and resin (B) A roll mill, After dissolving the approach and resin (A) which carry 
out melting kneading, cool and are pulverized at the temperature of 100-200 degrees C, and resin (B) in 
an organic solvent and mixing, using a kneader, an extruder, etc., the approach of distilling off and 
carrying out pulverization of the solvent etc. is mentioned. 

[0038] In this way, the resin constituent for toners of this invention is manufactured. In addition, in the 
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resin constituent for toners of this invention, within limits which can attain the purpose of this invention, 
copolymerization of vinyl acetate, a vinyl chloride, the ethylene, etc. may be carried out to said vinyl 
system copolymer, and the polymer of these monomers may be mixed. 

[0039] Furthermore, in the resin constituent for toners of this invention, polyester resin, an epoxy resin, 
etc. may be mixed and an aliphatic series amide, a bis-aliphatic series amide, metallic soap, paraffin, etc. 
may be mixed. 

[0040] Moreover, within limits which can attain the purpose of this invention, colors, such as Nigrosine 
and SUPIRON black (the Hodogaya chemistry company make), the pigment of a phthalocyanine 
system, etc. may be added as an electrification control agent, and carbon black, chrome yellow, the 
aniline bule, etc. may be added as a coloring agent. 

[0041] Furthermore, a hydrophobic silica etc. may be added, in order to add low molecular weight 
polyethylene, a polypropylene wax, etc. as a****** agent or to raise a fluidity. 
[0042] As an approach of manufacturing a toner, using the resin constituent for toners of this invention 
It responds to the pulverizing object of the above-mentioned resin (A) and resin (B) at a coloring agent 
and other need, such as carbon Gluck. Conventionally a well-known toner additive For example, a 
ribbon blender, Coloring agents, such as carbon black, are mixed to the approach and resin (A) which 
are mixed with a Henschel mixer etc., and resin (B), and the method of carrying out melting kneading, 
cooling and pulverizing this at the temperature of 100-200 degrees C, using a roll mill, a kneader, an 
extruder, etc., etc. is mentioned. 

[0043] It is possible to adjust the reaction degree of resin (A) and resin (B) easily by changing the class 
of kneading temperature, mixing time, and kneading SUKURYUU etc. in the case of the above- 
mentioned melting kneading, and toner physical properties can be operated according to the purpose of 
the toner obtained. In this way, the toner of this invention is manufactured. 
[0044] 

[Function] Since the resin constituent for toners of this invention contains the resin (A) which is the 
vinyl system copolymer which contains at least the low-molecular-weight polymer component which 
has the maximal value in the range of 3x103 to 5x104 in molecular weight distribution, and the amount 
polymer component of giant molecules in the range of 3x105 to 5x106, the toner obtained has good 
offset-proof nature, fixable, and blocking resistance like the conventional object for toners. 
[0045] Moreover, the acid number of the amount polymer component of macromolecules is 10 
KOHmg/g. Although it is above and is guessed because the cohesive force by the acid radical became 
strong, the cohesive force worked under ordinary temperature and condensation has dissociated with 
heat under an elevated temperature, under ordinary temperature, a glass transition point is high, under an 
elevated temperature, low softening temperature is formed and blocking resistance and fixable balance 
will become very good. 

[0046] Furthermore, the effect of the cohesive force by the acid radical can be strongly used to the 
direction of the amount polymer component of macromolecules, and the amount polymer component of 
macromolecules from which viscosity had originally prevented fixable highly can be made to contribute 
to fixable by making the acid number of the amount polymer component of macromolecules larger than 
the acid number of a low-molecular-weight polymer component. 

[0047] In addition, the resin constituent for toners of this invention contains the resin (B) which is the 
copolymer of the vinyl system monomer and the other vinyl system monomers which have a glycidyl 
group or beta-methyl glycidyl group as a constituent. Since the glycidyl group of this resin (B) or beta- 
methyl glycidyl group causes crosslinking reaction at the time of the acid radical of the above- 
mentioned resin (A), and heating, it can operate the toner physical properties which the adjustment of of 
the degree of that crosslinking reaction was attained in the manufacture process of a toner, and were 
doubled with the purpose of the toner obtained. Therefore, compared with said conventional toner, it 
becomes the toner excellent in OFUSSETTO-proof nature. 

[0048] Therefore, like the above, by designing, it excels in blocking resistance and offset-proof nature, 

and the toner which has a large fixing temperature requirement is obtained. 

[0049] 
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[Example] By giving the un-limiting-example and the example of a comparison of this invention 
hereafter explains this invention to a detail further. Moreover, only indicating it as the section means the 
weight section. 

[0050] the molecular weight maximal value obtained by carrying out the polymerization of the example 
of manufacture 1 styrene 65 section of resin (A), the acrylic-acid n-butyl 25 section, and the 
methacrylic-acid 10 section — 1 million and the acid number — 62 KOHmg/g it is — the copolymer 35 
section and the toluene 100 section were supplied in the flask, and it dissolved. Agitating, after nitrogen 
gas permuted the inside of this flask, and reflux of toluene had broken out, the mixed solution of the 
styrene 70 section, the methyl -methacry late 15 section, the acrylic-acid n-butyl 15 section, and the 
benzoyl peroxide (polymerization initiator) 6 section was dropped over 3 hours, and solution 
polymerization was performed. Aging was performed after dropping termination for 3 hours, agitating 
under reflux of toluene. 

[0051] Then, raising the temperature in a flask gradually to 180 degrees C, desolventization of the 
toluene was carried out to the bottom of reduced pressure, and resin was obtained. (Resin A)-l was 
manufactured by cooling and grinding this resin. The weight average molecular weight of the maximal 
value of the molecular weight distribution measured by gel permeation chromatography (GPC) was 
180,000 in 8,000 and 1 million, and the glass transition point was 63.4 degrees C. The Measuring 
conditions of GPC were 2 and KF-802.5 (all are the products made from Shodex) about 
amount: lOOmicrol of a column temperature :40 degree-C, solvent:tetrahydrofuran, and rate-of-flow:lmm 
a part for /, sample concentration:0.2%, and a sample, and column:KF-80M. Moreover, the glass 
transition point was expressed in the point of inflection of the peak by the differential thermobalance 
(DSC). 

[0052] Next, the measuring method of the acid number weighs 2.0g of samples precisely, and dissolves 
them by methyl-ethyl-ketone 30ml. It was titrated with 1/50-N potassium hydroxide / isopropyl alcohol 
solution (KOH/IPA solution), having used 1% phenolphthalein solution as the indicator, and the solution 
was computed in the following formula. In addition, when the acid number of a low-molecular-weight 
polymer component carried out the polymerization of the low-molecular-weight polymer and measured 
it separately, it was 0. 
[0053] «acid-number formula» 

the acid number (KOHmg/g) - -{(1/50) xFx56. 1 lx(A-B)}/MF: 1/50N potency A: of a KOH/IPA 
solution — amount of KOH/IPA solutions B: which titration of a solution took - amount of KOH/IPA 
solutions M: sample weight [0054] which titration of a blank test (only methyl ethyl ketone) took The 
example of manufacture 2 styrene 70 section of resin (A), the methyl-methacrvlate 9 section, the 2- 
ethylhexyl acrylate 20 section, The molecular weight maximal value obtained by carrying out the 
polymerization of the acrylic-acid 1 section is 30,000, and the acid number is 4 KOHmg/g. The low- 
molecular-weight polymer 100 section, The molecular weight maximal value obtained by carrying out 
the polymerization of the styrene 60 section, the methyl-methacrylat e 20 section, the 2- ethvlhexvl 
agrylate 17 section, and the acrylic-acid 3 s ection is 380,000, and the acid number is 14 KOHmg/g. The 
amount polymer of macromolecules 65 section, and the zinc-oxide 1 section, The toluene 200 section 
was supplied in the flask and it dissolved. After nitrogen gas permuted the inside of this flask, it heated 
till the boiling point of toluene. 

[0055] Raising [ after reflux of toluene had broken out, agitated for 3 hours, and ] the temperature in a 
flask gradually to 180 degrees C after that, desolventization of the toluene was carried out to the bottom 
of reduced pressure, and resin was obtained. (Resin A)-2 were manufactured by cooling and grinding 
this resin. The weight average molecular weight of the maximal value of the molecular weight 
distribution measured by GPC was 240,000 in 30,000 and 380,000, and the glass transition point was 
64.5 degrees C. 

[0056] the molecular weight maximal value obtained by carrying out the polymerization of the example 
of manufacture 3 styrene 60 section of resin (A), the acrylic-acid n-butyl 25 section, and the acrylic-acid 
15 section — 2,200,000 and the acid number - 96 KOHmg/g it is - the polymer 15 section and the 
toluene 100 section were supplied in the flask, and it dissolved. After nitrogen gas permuted the inside 
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of this flask, it heated till the boiling point of toluene. Agitating, after reflux of toluene had broken out, 
the mixed solution of the styrene 80 section, the acrylic-acid n-butyl 20 section, and the benzoyl 
peroxide (polymerization initiator) 10 section was dropped over 3 hours, and solution polymerization 
was performed. It riped after dropping termination for 3 hours, agitating under reflux of toluene. 
[0057] Then, raising the temperature in a flask gradually to 180 degrees C, desolventization of the 
toluene was carried out to the bottom of reduced pressure, and resin was obtained. (Resin A)-3 were 
manufactured by cooling and grinding this resin. The weight average molecular weight of the maximal 
value of the molecular weight distribution measured by GPC was 150,000 in 4,000 and 2,200,000, and 
the glass transition point was 58.1 degrees C. In addition, when the acid number of a low-molecular- 
weight polymer component carried out the polymerization of the low-molecular-weight polymer and 
measured it separately, it was 0. 

[0058] Here, the molecular weight distribution and the acid number in the examples 1-3 of manufacture 
of the above-mentioned resin (A) are shown in Table 1 . 



[0059] 
Table 
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[0060] Agitating, after it supplied the example of manufacture 1 toluene 100 section of resin (B) in the 
flask, and nitrogen gas permuted the inside of this flask, and reflux of toluene had broken out, the mixed 
solution of the styrene 50 section, the acrylic-acid n-but yl 10 section, the glycidyl methacrylat e 40 
section, and the benzoyl peroxide (polymerization initiator) 2 section was dropped over 3 hours, and 
solution polymerization was performed. Aging was performed after dropping termination for 3 hours, 
agitating under reflux of toluene. 

[0061] Then, raising the temperature in a flask gradually to 180 degrees C, desolventization of the 
toluene was carried out to the bottom of reduced pressure, and resin was obtained. (Resin B)-l was 
manufactured by cooling and grinding this resin. The weight average molecular weight of the maximal 
value of the molecular weight distribution measured by GPC was 25,000 in 19,000, and the glass 
transition point was 52.4 degrees C. 

[0062] the molecular weight maximal value obtained by carrying out the polymerization of the example 
of manufacture 2 styrene 70 section of resin (B), the methyl-methacrylate 10 section, and the acrylic- 
acid n-butyl 20 section — 500,000 it is — the polymer 10 section and the toluene 100 section were 
supplied in the flask, and it dissolved. After nitrogen gas permuted the inside of this flask, it heated till 
the boiling point of toluene. Agitating, after reflux of toluene had broken out, the mixed solution of the 
styrene 40 section, the metaglycidyl acrylate 60 section, and the benzoyl peroxide (polymerization 
initiator) 5 section was dropped over 3 hours, and solution polymerization was performed. It riped after 
dropping termination for 3 hours, agitating under reflux of toluene. 

[0063] Then, raising the temperature in a flask gradually to 180 degrees C, desolventization of the 
toluene was carried out to the bottom of reduced pressure, and resin was obtained. (Resin B)-2 were 
manufactured by cooling and grinding this resin. The weight average molecular weight of the maximal 
value of the molecular weight distribution measured by GPC was 130,000 in 9,000 and 500,000, and the 
glass transition point was 53.1 degrees C. 

[0064] Agitating, after it supplied the example of manufacture 3 toluene 100 section of resin (B) in the 
flask, and nitrogen gas permuted the inside of this flask, and reflux of toluene had broken out, the mixed 
solution of the styrene 62 section, the acrylic-acid n-butyl 20 section, the glycidyl methacrylate 8 



http://www4.ipdl .ncipi .go j p/cgi-bin/tran_web_cgi_ejj e 



4/12/05 



*JP,09-185182,A [DETAILED DESCRIPTION] 



Page 8 of 9 



section, and the benzoyl peroxide (polymerization initiator) 3 section was dropped over 3 hours, and 
solution polymerization was performed. Aging was performed after dropping termination for 3 hours, 
agitating under reflux of toluene. 

[0065] Then, raising the temperature in a flask gradually to 180 degrees C, desolventization of the 
toluene was carried out to the bottom of reduced pressure, and resin was obtained. This resin was cooled 
and (Resin B)-2 were manufactured by ** to grind. The weight average molecular weight of the 
maximal value of the molecular weight distribution measured by GPC was 14,000 in 10,000, and the 
glass transition point was 54.4 degrees C. 

[0066] The example 1 (resin A)-l;80 section, the (Resin B)-l;20 section, and the carbon black 
(Mitsubishi Chemical make: MA-100) 4 section were added, roll kneading was carried out for 10 
minutes at 170 degrees C, after cooling, coarse grinding was carried out, it pulverized with the jet mill 
further, and the toner with the mean particle diameter of 13-15 micrometers was produced. After taking 
this toner lOg into the 100ml sample bottle and leaving it in a 50-degree C thermostat for 16 hours, the 
existence of the fusion of a particle estimated blocking resistance. Consequently, blocking resistance 
was good. 

[0067] The reconstruction machine of an electrophotography copying machine (U-Bix2500: Konica 
Corp. make) was equipped with the impalpable powder developer using this toner, and the fixing 
temperature requirement was measured. The fixing temperature requirement changed the laying 
temperature of the heating roller for fixing, and showed it with the laying temperature established good 
[ without generating offset ]. Consequently, fixing good in a large temperature requirement was possible 
for the fixing temperature requirement at 160-230 degrees C. 

[0068] It evaluated by creating a toner and an impalpable powder developer like an example 1 except 
having used the example 2 (resin A)-2;95 section and the (Resin B)-2;5 section. Consequently, blocking 
resistance was good and fixing good in a large temperature requirement was possible for the fixing 
temperature requirement at 160-230 degrees C. 

[0069] Except having used the example 3 (resin A)-3;60 section and the (Resin B)-3;40 section, the 
toner and the impalpable powder developer were created like the example 1, and it evaluated and went. 
Consequently, blocking resistance was good and fixing good in a large temperature requirement was 
possible for the fixing temperature requirement at 160-230 degrees C. 

[0070] Except having changed example 4 roll kneading conditions in 20 minutes at 1 80 degrees C, the 
toner and the impalpable powder developer were created like the example 1, and it evaluated and went. 
Consequently, blocking resistance was good and fixing good in a large temperature requirement was 
possible for the fixing temperature requirement at 170-240 degrees C. 

[0071] It evaluated by creating a toner and an impalpable powder developer like an example 1 except 
having used only the example of comparison 1 (resin A)-l;100 section. Consequently, although blocking 
resistance was good like the example 1, the fixing temperature requirement was as narrow as 160-220 
degrees C, and compared with the example 1, elevated-temperature offset nature was weak and was not 
able to obtain a large fixing temperature requirement. 

[0072] It evaluated by creating a toner and an impalpable powder developer like an example 1 except 

having used only the example of comparison 2 (resin B)-2;100 section. Consequently, although blocking 

resistance was good like the example 2, the fixing temperature requirement was as narrow as 150-190 

degrees C and fixing initiation temperature was low compared with the example 2, elevated-temperature 

offset nature was weak and was not able to obtain a large fixing temperature requirement. 

[0073] Here, the presentation and evaluation result in an example and the example of a comparison are 

shown in Table 2 and 3, respectively. 

[0074] 

[Table 2] 
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[0076] 

[Effect of the Invention] As above-mentioned, the resin constituent for toners and toner of this invention 
consist of a low-molecular-weight polymer component and an amount polymer component of 
macromolecules, and fixing in a large fixing temperature requirement of them was attained. 
[0077] Moreover, it is the acid number of a high molecular-weight object 10 KOHmg/g By considering 
as the above, it became possible by blocking resistance's and fixable balance's becoming good, and the 
acid number of the amount polymer component of giant molecules being higher than the acid number of 
a low-molecular-weight polymer component, and carrying out it further, to make a fixing temperature 
requirement large further. 

[0078] Moreover, it reacted with the acid radical in resin (A), the glycidyl group in resin (B), or beta- 
methyl glycidyl group, and the high molecular weight region in molecular weight distribution became 
large, and, thereby, offset-proof nature became good. 

[0079] Furthermore, it can consider as the toner physical properties which became as controllable 

[ reactivity ] as resin (A) and resin (B) by adjustment of the kneading conditions of toner-izing, and were 

doubled with the purpose. 

[0080] Therefore, the resin constituent for toners and toner of this invention may be used suitable for the 
electrophotography copying machine of a heating roller fixing method to a high speed from a low speed. 
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3Stt«0A5 >- x j&<#»fc JUff* t <Ob * 5 . 
[004 6] mtt=F-Rn£ftf$.ftcv®mit{&tt? 

int. *mBUffi<%ttm&LT^lzWH-mm 
[ 0 0 4 7 ] Ml X , *56W<0 h fflttlMUSSWi, 

M^iU, /y^/watxttiS-^f-^y^ 30 

t«ftM^*r*4llllB (B) ***UTtJ0. HOW 

ffi (b) co^yx^sxfi/s-^f-^ry^^a 

t4, ±IE^H (A) tMkbJi&m&MBUBttZ-i- 
[0048] iot, Jjaco^RtW-ftikfciOs 

[004 9] 

[0 0 5 0] «BB (A) <0«gjtM 1 

y/nti oa*fi^LT#fe*ifc4h^ftfibtfi*<i o o 

77, K<I#6 2K0Hmg/g T'$>&£«-£#3 5S5fc WkX 
V10 0Sfc£7 7*3|*jfcSALT*J!fLfc. £«07 50 



#if9- 1 8 5 182 

8 

Y4>vn-***H y m^mm) 6 

^xyoSSSTTlttf L&#'£> 3 flHBBBaS* ff 
[ 0 0 5 1 J 7 7X3f*JOSg£ 1 8 0*CiT* 

(A) -lfcSBILfc. ^A'-ii-y3>?n7h 

/77^-(GPC) fc^T$J££ft£#7*Mi<0 

ffi*ffiJ4, 8, OOOfclOOTfCM^JWHPiHl 
877?'*) 9, #7Xt£^*i4, 6 3. 4X:Tft-jfc. G 
PC<OM)tftmi. 4 0'C, M:fh7 

t b*07 5 >\ «S« : 1 mm/ft, HftiSft : 0 . 2 
%, tSHO*: 10 0// 1, KF-8 0M£2 

#&tfKF-8 0 2. 5 (VvffttShodexftll) T'J)-? 
fc. *fc, ^H^ff {DSOtl 

[0052]^. effi^M^Sfi, SSH2. OgSr 

znmw.iixyxs-fryfi'Jymw.zi&FMb i 

T, 1/5 ONtKK^U^A/^ VTotVUT/PrJ- 

;W8«e (koh/i PA?§?g) ■caetirvv Ttewfh 
ii. smi&ttTsmsmmnrixmfeUzbzbOT 

[0053] CKfff+S^> 
Kfi(KOHmg/g) = { ( 1/50) x F X 5 6 . 1 1 X 
(A-B) } /M 

F: 1/5 ON KOH/I PA?§)g<7)71« 

A : LfcK OH/ I P A«f«* 

B : SttK (»*»WH^>») ^tSUuKOH/ 

I PA«Ii 

M : WmM. 

[0054] m (A) <VWkm2 

2-xf-/l^**5^2 0«, 7^ 'J/PKl^ara-^LT 
#^^^7-4&*ctt* { 3 0 , 0 0 0, BW#"4K0Hmg/ 

g ^fi^fi«^*i oogpi:, x^vyeou. 

fi^'3 877, 4K0Hmg/g 0^7fi«^6 5 

SPtK-fbffifSlgPfc, h;kxy2 0 O^i: 

L^fS, b7Pxv<7«6jS4Tlll3RLfc. 

[0055] v>v^y<r>mibm*tzimx'3&mm 

I, *<7Xk. 7yxaftcr>igj£i 1 8 0*C2T#*fc± 
i^fiSJiSr^at^ »«W6Cfcfc:J:0»JI (A) -2 



(6) 

9 

3 0, 0 0 0t3 877T«^%^H 1 fi{i24 
JJX'fo*). jjyXW&tiii. 64. 
[00 561 8MI (A) <?swm3 
Xf-l^y6 0a5. 7?y;Hgn-y^2 5ilL r?y 

;hki 5asfi^fr»4>*ifc^H t *&wi*«2 2 o 

7j\ I«* { 9 6K0Hmg/g TftSfi^ttl 5%t WL-xy 
1 0 0St£77X3rtK£ALTtfgjBU^ :«75 

xa^mm^fxxm.mirzik. hi^ycom^txm 

JRLfc. hiteycrffitfdm*tzmX'tllftl%tft>. 10 
X^uy803. T^'Jy^n-7>;l'2 0S|5aV' / <>' 

[00 57]*tf0flL 75^artoaKSrl8 0X:4-C 

(A) -3*«jfiU:. GPCfcJtoT«BeS*ifc4HP 
*4tf6<0fi*fflBi s 4, 0 0 0*2 20 TTCaJH 1 ^ 

=?mti 5-nx-h*) . tiyximm. 58. vcx-h 20 
BM^fazms l xms. 1 fc k i « 0 x'$> -> tz . 

[0 0 58] ii-c. ±I£ftJji (A) <o«Mfiji~3fc: 
COO 59] 



mi] 




ft 

(A) 




Ste (KOHag/g) 










$1 
fl 


1 


8 0 0 0 


1 0 07? 


0 


6 2 


2 




3 87? 


4 


1 4 




3 


4 0 0 0 


2 2 075 


0 


9 6 



[0060] mm (b) oBjtm 
mmm^xx-mmuzm. h^xyosa&wes *sr 

mXlffiLZfft*, *f-Vy50SP, 

f-/H OSS. ^ 9 9 VtW9* 0 yy/H OBBLlPiy*/ 

A)Vn-**K*TA K (fi^S^fiJ) 2 £3 40 

[0061] *0>fc. yy xaftcr>m.Z 1 8 OXHT 

(B) -lfcSBiUi. GPCizk^xmfcZiKfcft? 
m^<r>mM\t 19, 000 t-aftT^^ai 2 
5, 0 0 ^5X|K»jStt s 5 2. A'CX'hn 

fc. 

[0062] ©Ib ( B ) <7)|g}i#lj2 50 



#11^9-185 182 

1 0 

*f-l/y7 0gB, *:??y/Hfcx?7H OS, Y9V)V 

mn-y^}V2 ommsLx'ikWzft^smMif 

5 07T T-J)6m£ttl0$kh/Uxyi OOUtZ? 
yxMzftALxmmUz. ZcoyyxaftZmmtf 
xx-mmuz®. h;ny«M««iL^. h^x 

yco^^mt tztrnx-mni-frtf^ , x^yAo 

y/v&^y x^6 oiavcyV'f 
=wf msmmi) smmGmmsmwx 

TTfW L&#& 3 l^lSHSljcUfc . 
[0 06 3] -e^S, 7yXlft<r)\&m: 1 8 0'CtT 

(B) -2£tt&Lfc. GPCfcJ^-tH3&&;flfc4HP 
ftfrffiO&Affite. 9. 0 0Ot5 0FCll¥W 
»il37TT'^0. JfvXffi&gtf.^ 5 3. rCT'$>-5 

[0064] «W (B) 088013 

t-^xyi 0 0^7 5xai*HcSAL, d^75xa 

■TtWtUWfe, X^-Py6 2i5, 

osp, y;m^y ^^sia^/'f 
iB*»(trasru»««^*ff-5fc. arr»Ttt. h^x 

[0065] 7?X3rt«a*S; 1 8 OXJiT 

(B) -2£«3tLfc. GPCti-DTffl^^iT^r^ 
fi#qf(ioSiAffl(i 1 0, 000 t'SST^T-ftli 1 
4, OOOffc 1 ). 54. 4X:Xh-> 

tz. 

[0066] £MM 1 

SJJH(A) -1 ; 8 OSfliJSH ( B ) -1 ; 20®tti 

-tfyy? v 9 (=m\&#m ■. m a- i o o > a 
mi. 17 o-c-c-i oftrna-jummusfflk. 

U It^'i"/ h$;U-CaM»»tr. 13-15^m<7) 

T^a^^^h^- ami*, ^ht-iog 

ar 1 0 0 m 1 ^yT^XlCffi 0 , 5 OiCcOfiiaffl* 
fcl 6^ffflKSLfca, Si^^cOWtetc J: ^TK7 

[0 06 7] tfflofc«»5iesaHl«i*. m?- 

^KS^^I (U-Bi x2 500 : =/x^a«> ^KJt 

fc. -tOlS*, ^tflS^fflfi, 1 6 0~2 3 0'CT'^ 
V ^fflK^HT'Sif «*«6«rifiT' » o ^ . 
[0 0 6 8] HJI0J2 



7) 



$08^9-185182 



1 1 

Hi (A) -2 ; 95mtmm(B) -2 ; 5gPi:S:ffl 

fmm&x-h o . %mm.mte i e 0-2 3 o-cr 
fZ^&g.mmx'&mzMm&Th') ?z. 

[0069] 



1 2 



m (A) -3 ; 6 OSPtSJfla ( B ) -3 ; 4 0g&£§" 



o >y dr yymmUX'h 0 s S&t&giefflte 16 0-2 
3 0 °C T'/SV ^lEBT-Jl*? ^a^ST^ -> £ . 
[0 0 7 0] HJg#j4 

o-/MHI*tt£ 1 8 0KTC2 OflffllfcSaS Lfc£ 

\tmx-h o , %«jftKiBati 1 7 o~ 2 4 o°cx-^ 

m.mmx&mm^mx'h^z. 

[0071] ammi * 



*«uh(a) -1 ; ioo&e>*.$mwzzt&mi, m 
mi tmMzhi--wm&&R6m*ftis.L. mm 
m->tz. -tats*, nruv^y-rmmmmitn 
w,zmx*\th~>tzt>K %.mm.mtfi6 0-2 2 0 

[007 2] JWJ2 

ffilKB) -2 ; lOOWwatJHufcifcfcWtt. £ 

m£&Mx-\±$>r>tz&. Mmmz$m#i5 0-190 

[0 07 3] *»WRVlfcttWfct5^*ttJjtR 

[0074 ] 
[ft2] 





tefflflflg (A) 


mm (B> 




* * 


mm («) 




fflfi (SB) 


m 

n 


1 


(A) -1 


8 0 


CB) -1 


2 0 




2 


(A) -2 


9 5 


(B) -2 


5 


not:, 10a 


3 


(A) -3 


60 


(B) -3 


4 0 


i7o°c\ m 


4 


(A) -1 


8 0 


(B) - 1 


2 0 


180"C^ 20# 


it 
•t 

M 


1 


(A) -1 


1 0 0 






170t\ 10# 


2 






(B) -2 


1 0 0 


170T\ 10» 



[0075] 
[*3 3 







»7n 






1 


1 6 0-2 3 0 




ft 


2 


I 6 0-2 3 0 


A 


& 


w 


3 


1 6 0-2 3 0 




«F 




4 


1 7 0-2 4 0 






fcb 
« 


1 


1 6 0-2 2 0 




# 


2 


15 0-190 







[0076] 

[nw^sftft] -h^oiio. fflffliiaA 
waif h . t starts** 



[ 0 0 7 7 ] **?*«K0»fflSr 1 OKOHms/g fi[ 

fc%&%.mmzmiz&<tzzti) t *jmk%'>fz. 
[0078] ttis mm (a) *cnmmmm <b) * 

40 [007 9] Hfc, h^— fra^fr^ilffiCiO© 
HI (A) tWH (B) fc<DRJEtt<OW»*f5rtlf:40B 

[0080] ^t, h-*-- fflamiBUKftaif 



